A brief diagnostic screening instrument for mental disturbances in general medical wards Fink, P.; Ornbol, E.; Huyse, F.J.; de Jonge, P.; Lobo, A.; Herzog, T.; Slaets, J.; Arolt, V.; Cardoso, G.; Rigatelli, M.; Hansen, M.S. Abstract Objective: Mental illness is prevalent among general hospital ward patients but often goes unrecognised.
Introduction
Patients admitted to general hospital wards often suffer from mental illness and emotional distress [1] [2] [3] [4] . Mental illness among such patients raises the pressure on health care in general and may, if untreated, prolong physical recovery, extend required sickness benefit periods and reduce the patient's general well-being and quality of life [5 -8] . Mental illness or distress may also have a direct, negative effect on physical disease, and depression is reported to increase the risk of mortality after myocardial infarction [9 -11] . Four recently published reviews on screening questionnaires for depression for use in nonpsychiatric setting have reached conflicting results on whether screening may improve detection rates and patient outcome [12 -15] .
The recognition and possible treatment of mental disturbances in nonpsychiatric settings is therefore of 0022-3999/04/$ -see front matter D 2004 Elsevier Inc. All rights reserved. doi:10.1016/S0022-3999(03)00374-X paramount importance as is the availability of psychiatric diagnostic and screening tools that can be used by nonpsychiatric health care professionals in their everyday clinical practice in medical settings [4,14 -18] .
Most current interviews and questionnaires used to elicit mental disorders and emotional distress have been developed in psychiatric patient populations without sufficient evaluation and testing in medical settings. This represents a serious problem because tools developed in the former cannot always be used in the latter as physical and mental symptoms may overlap. Loss of weight and appetite, asthenia, decrease of libido and insomnia may, e.g., be attributed both to mental and medical conditions. Moreover, many current screening tools are too time consuming for regular use in medical settings or screening studies. In studies on the validity of diverse scales, the focus has been on the external validity, i.e., what the scales are measuring, and they have been tested against an external criterion as for example a psychiatric interview estimating sensitivities, specificities and positive predictive values, etc. [12 -15] . By contrast reviews on the validity of the most commonly used instruments of this type do not or only briefly discuss the internal validity (i.e., that the measurements show some extent of homogeneity). This indicates that the internal validity of the most commonly used instruments of this type have only been cursorily tested [12 -15,19] even though it is a precondition for undertaking an external validation that the internal validity of the instrument is warranted.
The time is therefore ripe for the introduction of a psychiatric diagnostic screening tool meeting the needs of clinical medical practice, which also fulfils the demands for a scale from a modern psychometric point of view. The eightitem dichotomised version of the symptom checklist (SCL-8d) (appendix, available from the authors) may be such a tool [20] . It is a reduced version of the SCL-25 consisting mainly of items of the depression and anxiety subscales of the SCL-90-R [21] . The number of items is reduced on the basis of a Nordic multicentre study in primary care [20] , in which the external validation was checked against a standardised psychiatric Present State Examination interview (PSE).
The aim of this study was to examine the internal validity of the SCL-8d as a psychiatric diagnostic tool used by nonpsychiatric health care professionals in internal medical departments where it is applied either as a paper and pencil test or as an interview. The scale was validated by use of modern psychometric methods in terms of item response theory (IRT); a very powerful and sophisticated statistical methodology for scale analysis and construction. IRT emerged in the 1980s, replacing the classical test theory as the state of the art methodology [22 -25] . In a second paper we have tested the external validity of the scale by testing its results against those of a standardised psychiatric interview [26] . A third paper will explore the usefulness of an extended scale, including a separate depression, anxiety and hostility scale.
Method
The study was undertaken by a European research group collaborating within the framework of the European Union Biomed1 program. The group's aim was to develop a short screening questionnaire or interview for use in general hospitals by nonpsychiatric health care professionals that would facilitate detection of mental illness and psychological and behavioural problems complicating medical and surgical diseases (i.e., the ARSI ''Admission Risk Screening Instrument'') [17, 27] . The common English version of the interview was translated into different European languages by a local expert panel using existing standardised translations of subscales.
This study only reports data on the included SCL-8 questionnaire.
Setting and sample
The study was conducted from March 1996 to December 1997 in 11 general internal medicine wards in seven European countries [Denmark (1 ward), Germany (2), Hungary (2), Italy (3), the Netherlands (1), Portugal (1) and Spain (1)]. During the study period, an average period of 3 months was agreed upon for each participating ward, during which all consecutive newly admitted patients were asked to participate in the study. The following patients were excluded ( Fig. 1 ): patients who did not give informed consent, who were younger than 18, who could not be interviewed (due to a language problem or a cognitive deficit), or who were admitted indirectly, i.e., through another hospital or ward. An attempt was made to perform the interview on the first day of the patient's admission. When an interview could not be made due to severity of illness, an attempt was made to conduct the interview the following day. After three failed attempts the patients were excluded from the study. Patients who died during admission were afterwards excluded from the study.
In total 2770 patients met the inclusion criteria. A total of 522 patients were excluded as they declined the invitation to participate in the study or were too ill, had language or cognitive deficits making an interview impossible, or they were excluded due to organizational problems, i.e., the patient may have been transferred to another hospital or department or discharged before the interview. In total 2248 patients were interviewed, but 101 died during admission or discharge data were missing. Thus, data for 2147 patients remain, and only patients who answered all eight SCL questions were included in this study, 2040 in total ( Fig. 1 ). The smallest of the 11 subsamples (Portugal) included 114 patients, the largest (Lübeck, Germany) 507 patients (see Table 1 ).
Procedures and assessment
The patients were interviewed by a health care professional (i.e., a nurse, medical student, doctor, medical officer, etc.) as soon as possible after admission. All interviewers had previously participated in brief tutorials to train the use of the highly structured interview, which included among others the SCL-8 questionnaire. At the interview the questionnaire was filled in by the interviewer or by the patient, according to the latter's preference. Each item of the SCL-8 had four response categories ranging from ''not at all'' to ''severe''.
In addition, the treating consultant and caring nurse were asked different questions about the patients' condition.
Item response theory
IRT is a theory on how to model responses to a set of items or an instrument [28 -31] . It is assumed that responses to particular items/instruments all reflect continuous variables or dimensions (here named latent continua) that cannot be observed or measured directly. The majority of models are concerned with only one latent continuum. In that case the relation of a binary response of each item to the latent continuum is modelled by an S-shaped curve called an item -characteristic curve (ICC). Each item response is characterised by a threshold figure and a slope. The threshold is the point on the latent continuum at which there is a 50% probability that the item will elicit a positive response. Persons whose latent continuum values lie above the threshold are more likely to display the symptom (i.e., elicit a positive response to the corresponding item) than persons whose values lie below the threshold.
The slope shows how well the item separates individuals on the latent continuum. Some symptom items are linked to specific diagnoses, while others may occur in several unrelated illnesses, or even among normal individuals. Items of specific diagnoses are likely to have a steeper slope than items of the two latter. The ICC may be modelled in numerous ways, most often by a logistic or a normal ogive function. We apply two models for binary data, a oneparameter model [32] and a two-parameter model [33, 34] . In the two-parameter model both the slope as well as the threshold may be different for each item. In the oneparameter model (the Rasch model) the slopes of the ICC are assumed equal for all items, and they are only characterised by the threshold parameter, named the item parameter. If the Rasch model fits the data, several desirable properties follow, e.g., the sum of positive responses is a sufficient statistics of a person's position on the latent continuum, and there are no item bias or differential item functioning, meaning that the item parameters display homogeneity [23, 35] . The Rasch model is also a powerful instrument to solve problems of linking and equating especially educational tests [35] .
Statistical methods
In the statistical analysis the responses were dichotomised so that ''not at all'' and ''mild'' categories combined were characterised as negative responses, and ''moderate'' and ''severe'' combined were characterised as positive responses.
To assess the fit of a Rasch model to the dichotomised responses of SCL-8, we proceeded as follows: Firstly, an explorative factor analysis was performed to investigate the unidimensionality of the SCL-8d. The number of latent continua was inspected by means of factor loadings of items and change in root mean square of residuals in models with one to four factors, i.e., latent continua. Secondly, the slope estimates in a two-parameter model in one latent continuum were computed to evaluate if the use of the simpler one-parameter model was acceptable. Thirdly, a range of conditional likelihood ratio tests were used to test item homogeneity, i.e., to test if the Rasch model item parameters were the same in two subdivisions of the sample vs. the alternate that separate item parameters applied in each subdivision.
The item homogeneity consists of internal and external homogeneity, where the internal uses a subdivision of the sample according to the sum score of the positive responses, often score = 1. External homogeneity uses external variables to divide the sample, e.g., gender, median age and country.
In addition, the Cronbach's alpha and the association between the SCL-8d and treatment of mental illness was computed.
The data were processed by means of the SPSS Windows release 10.0 [36] , STATA [37] , NOHARM [38] , and LPC-m [39] .
Results
Patient characteristics differed markedly among included internal medicine wards in the seven countries (Table 1 ). This may be a reflection of the differences in the practice of medicine and in the health care systems of the included countries.
For example, the Danish sample showed an average stay of 4.0 bed days, which is equivalent to the Danish average for hospital stays, whereas the average was around 9 days in the other countries. In the Portuguese sample 98.2% of the admissions were unplanned compared with only 9% of the admissions in the Hungarian sample. The explorative factor analysis revealed that one factor was appropriate. Table 2 shows the individual SCL-8d symptoms (i.e., items), the positive response frequencies, the factor loadings of a one-factor model and slope estimates from the twoparameter model, and the item parameters and their standard errors from a one-parameter Rasch model. In Table 2 it appears that none of the slope estimates differ markedly from the rest. The one-parameter Rasch model is therefore used in the analysis.
The test of internal and external homogeneity for the overall sample is displayed in Table 3 . The internal homogeneity ( P = .717) was reached when Item 2 ''Everything is an effort'' was excluded. The external homogeneity was obtained for gender ( P = .059), but not for age and country ( P < .001). The same pattern was seen when Item 2 ''Everything is an effort'' was excluded (results not shown). A division of the overall sample by median age (median = 60 years) led to internal homogeneity (V 60 P = .072; >60 P = .015) in the two subsamples and to external homogeneity for age ( V 60 P = .049; > 60 P = .027), (Table  3 ). External homogeneity was obtained for gender ( V 60 P = .196; >60 P = .073), but not for country ( V 60 P < .001; >60 P < .001). The Rasch model results for total population, gender, age groups and for separate countries are illustrated in Fig. 2 , where the item parameter for each item is plotted for a variety of samples. The items are displayed according to overall ranking.
The items were ranked in a nice, stepwise order as to the latent severity dimension. The difference between old and young may be ascribed to the different ranking in the latent severity dimension of Items 2 ''Everything is an effort'' and 6 ''Feeling of worthlessness''.
Country profiles clustered around the overall profile as illustrated in Fig. 2 , although the rank order of symptoms was slightly more skewed for Spain and Portugal. A test for internal homogeneity resulted in the following P values for the participating countries: DK P = .017, NL P = .501, PT P = .282, IT P = .221, HU P = .068, SP P = .005 (without Item 2 P = .096), GE P = .005 (without Item 2 P = .042).
The score distribution on the SCL-8d is displayed in Fig. 3 . The same pattern is found when looking at the score distribution per country. Patients previously tested for mental illness in psychiatric health care facilities scored significantly higher than other patients (Table 4 ). Furthermore, patients undergoing treatment for mental disturbances during the interview period virtually all had a positive and high SCL-8d score (20% 1 -2; 66% 3 or higher).
Discussion
The use of scales builds on the assumption that a person's position on a latent continuum (i.e., depression or anxiety) can be indirectly inferred from that individual's response to a set of well-chosen items and that when confronted with other items from the same domain his/her behaviour can be predicted from this position [40, 41] . The major strength of the present study is that it investigated the use of the SCL-8d scale in internal medical settings, applying IRT in the form of the Rasch model [40] testing the above assumption [41] . Modern IRT outperforms traditional methods, such as classical test theory, by not requiring the inclusion of several nearly identical questions (items) to adjust for random error in the measurements. Furthermore, the number of items may hence be reduced by excluding items that, from a mathematical point of view, are almost identical, i.e., they are located in the same position of the (latent) severity dimension, even if they may have completely different wordings. The IRT methodology is thus quite suitable in constructing short scales.
The Rasch model used in this study is the simplest, but also the most restrictive model in the family of modern IRT. Except from a few scales on depression [42] only very few currently used scales concerning mental distress have been tested by means of IRT, and few of them are likely to fit a Rasch model. Strictly speaking a comparison to other instruments is therefore not possible. This may be a somewhat restrictive position, as we cannot deny that other less refined scales may also serve this purpose well. However, if a scale meets the requirements of the Rasch model, a trustworthy scoring system is guaranteed.
The samples studied were remarkably different owing mainly to the fact that they came from 11 different internal medicine wards from seven different European countries. From a psychometrical point of view the heterogeneous sample is a strength of the study, and it is a strong and impressive support for the validity of the SCL-8d scale that it had a statistically significant fit concerning internal homogeneity in all separate settings (i.e., P > .01%), except in Spain and Germany where the ''Effort'' item had to be excluded to obtain a significant fit. The item ''Everything is an effort'' also had to be excluded in the test of internal homogeneity in the overall sample to obtain a significant fit. This may be so because this item is a common symptom even among nondistressed elderly individuals as age sets a natural limit to physical stamina. In the younger age group the overall model fits well, even when the ''effort'' item is included. We therefore do not recommend that this item is excluded entirely from the scale, but its inclusion probably introduces a bias towards elderly individuals. A weakness of the study is that we did not further explore why the ''Effort'' item also caused problems in the Spanish and German samples, i.e., whether it was due to problems with the translation, cultural differences or other factors. However, as the ''Effort'' item fits well in the other centres, we recommend to include it in the scale.
We may conclude that although the patient populations were very heterogeneous and the SCL-8d was administered both as an interview and as a paper and pencil test, it did indeed prove to be highly robust when applied across disparate populations. A high measure of generalisability, which is one of the most important aspects of validity, would hence seem to be guaranteed, despite the problems with the ''Effort'' item. We did not explore whether it made any difference if the questions were read aloud by the interviewer, or if the patients filled in the questionnaires themselves during the interview.
Depression, anxiety and other mental disorders and disturbances share many symptoms with well-defined physical diseases. It is therefore of paramount importance to minimize the number of false positive results due to symptom overlap [43] . The SCL-8d scale enjoys the great advantage over other scales used in medical setting that it tests solely for emotional symptoms that are not a part of the symptomatology of physical diseases. The symptoms ''effort'' and ''hopelessness'' may, however, be explained otherwise than by mental distress. ''Hopelessness'' may, for instance, be a natural reaction to a diagnosis of a physical disease carrying a poor prognosis. However, both items belong to the distress dimension, though ''effort'' did not have as high an affinity with the dimension as the other items of the scale in the older age group as well as in some countries.
Only few studies have compared different screening questionnaires for psychiatric distress, of which the SCL and the GHQ are the most common. The two instruments were compared in a general population sample, where they performed equally well although the SCL was better at detecting long-standing disorders and the GHQ detected fewer false positives [44] . The wording of the SCL questions facilitates a psychiatric interpretation as the symptoms asked for are found in the diagnostic criteria for both anxiety and depressive disorders. The GHQ questions are more general and therefore less transparent. A review and comparison of the many different scales suggested as screening tools for mental distress is far beyond the scope of this paper. However, a cursory review of the literature, including recent reviews on scales for depression [12 -15] , did not point out any particular instruments as outstanding compared to others. Furthermore, it shows that only very few have been tested using modern psychometric methods, and until other instruments have been tested in the same rigorous way, it cannot be concluded whether they are better or worse than the SCL-8d.
A primary care multicentre study [20] produced results similar to those presented here, i.e., internal homogeneity was observed for each participating centres and external homogeneity was observed for gender, but there were age differences and problems with transferability between the centres. The transferability issue demonstrates that from a narrow statistical viewpoint the Rasch analysis does not allow direct comparison of sum scores between centres. In the present study, seven countries were involved and external homogeneity will be lost if only one of these countries deviates from the overall sample estimates; something that could hardly be avoided as some of the countries had rather few participating patients, e.g., 114 in Portugal.
The individual items of the SCL were dichotomised, which implies that not all information is used. On the other hand, this makes the scale much simpler to use. It is likely that the scale could be improved if multiple responses were included, but testing this awaits the development of more robust statistical models.
The SCL-8d score was clearly associated with current treatment for mental illness, previous admission to psychiatric wards or outpatient psychiatric treatment. A second paper based on the Danish subsample of the present study and a sample of new neurological patients analysed the external validity of the SCL-8d using ICD-10 diagnoses made by means of the SCAN interview (Schedules for Clinical Assessment in Neuropsychiatry) [45] as gold standard. We found a good performance measured by sensitivity and specificity of the SCL8 [46] .
Satisfactory sensitivity and specificity of the SCL-8d as to mental disorders according to a standardised psychiatric interview have also been found in a primary care study [20] .
Other studies using the SCL-8d revealed that the SCL-8d score is strongly associated with health care utilization prior to hospital admission [46, 47] . It also has some predictive power as to health care utilization and to self-rated health after discharge from hospital [48] , even if adjusting for severity of physical disease. Likewise, in primary care it could predict frequent attendance [47] . Finally, a high score on the SCL-8d has been shown to be associated with persistence of musculoskeletal problems in primary care patients [49, 50] .
A weakness of the SCL-8d is that it does not specify the nature of the mental problem. A positive test would thus have to be combined with a clinical assessment or a structured interview, as for example the COMPRI [51] , to make psychiatric diagnoses [18, 52, 53] . A later paper will explore the usefulness of an extended scale that includes separate depression and anxiety subscales. These scales were not tested in the European setting as they were only included in the Danish subsample. However, a separate anxiety and depression scale does not necessarily mean that the SCL-8d is superfluous, as in some cases a very brief instrument is needed and/or the split into the two dimensions is not needed or even undesirable.
Another weakness of the study is that we did not explore the impact of the screening instrument on detection rate, treatment and outcome of patients. The SCL-8d is currently being tested as to these aspects in a randomised controlled study in primary care in Denmark.
